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Psychological interventions aimed at seizure management are described with a 14-year-old boy with a learning disability and
intractable epilepsy. Baseline records suggested that a majority of tonic seizures and ‘drop attacks’ were associated with go-
ing off to sleep and by environmental ‘startles’. Psychological formulation implicated sudden changes in arousal levels as an
underlying mechanism of action. Cognitive-behavioural countermeasures were employed to alter arousal levels and processes
in different ways in different ‘at-risk’ situations. A multiple baseline design was used to control for non-specific effects of
interventions on non-targeted seizures. Results suggested significant declines in the number of sleep onset and startle-response
seizures were attained by these methods. Gains were maintained at 2-month follow-up.
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Psychobehavioural activity, by impacting on the brain
state, may potentiate or inhibit seizure activity1, 2. In-
terest has been growing, therefore, in the use of self-
control procedures in intractable epilepsy. Research
has suggested that many individuals with epilepsy
spontaneously develop such strategies3. Moreover,
there is emerging evidence that psychological inter-
ventions can promote the effective use of seizure
‘countermeasures’, especially when reliable seizure
cues (auras or situational triggers) can be identified4, 5.
Such interventions, with a 14-year-old boy with a
learning disability and intractable epilepsy, are de-
scribed in the present case study. A multiple base-
line design was employed in which changes in the
frequency of three different types of seizures were
recorded across time. A first intervention targeted one
but not the other two seizure types. Following this, a
second intervention targeted a second seizure type but
not the third. Such a design allowed us to draw con-1059–1311/99/060358 + 03 $12.00clusions about the specificity of mechanisms of ac-
tion, which has been somewhat ambiguous in previous
studies.
CASE REPORT
This 14-year-old boy suffered an acute cryptogenic
left-sided cerebral infarct at 20 months, which re-
sulted in moderate but permanent right-sided hemi-
paresis. He developed epilepsy with complex partial
seizures at 4 years and attended a school for chil-
dren with a mild learning disability. Sodium valproate
was initially used and, at this time, successfully con-
trolled seizure activity. Following an extended seizure-
free period, this was withdrawn when he was 7 years.
He remained seizure free until he was 10 years,
when several different seizure types emerged. This
time control proved elusive and at the time of the
present intervention this boy had a 4-year history
of intractable epilepsy. Psychological assessment fol-c© 1999 BEA Trading Ltd
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Fig. 1: Mean daily number of seizures over each 10-day period.lowed an admission to the regional children’s neurol-
ogy unit at a time when increased seizures prompted
a reassessment of available options, including surgery.
At discharge he was prescribed phenytoin, clobazam
and gabapentin, at dosages which remained constant
throughout the course of this study.
A baseline of seizure frequency, over a 10-day pe-
riod, was carefully recorded by his mother 1 month af-
ter hospital discharge. Three ‘types’ of seizures, with
reliable precipitants, were identified. ‘Sleep Onset’
seizures occurred as he was going off to sleep and in-
volved right-sided tonicity (similar seizures occurred
as he was wakening from sleep, but these could not
be reliably recorded). ‘Startle’ seizures were triggered
by sudden noises in his environment and were com-
plex partial in nature, with right-sided tonicity and
a diminution in consciousness. If standing he would
drop. ‘Tingly’ seizures did not appear to have any
external precipitant. He would get a tingly sensation
down his right arm prior to a seizure, which he re-
ported sometimes being able to avert, if he rubbed his
arm vigorously. The mean daily frequency of each of
these seizure types, over the 10-day baseline, is sum-
marized in Fig. 1. From assessment, it appeared that
a sudden change in levels of arousal was the common
mediating mechanism for both sleep onset and startle
seizures. Two distinct interventions were formulated
to counter the proposed dynamics of each type.
The first intervention targeted the sleep onset
seizures but was not predicted to have any effect on
startle or ‘tingly’ seizures. A relaxation exercise, in-volving visualization, was conducted with the boy in
the clinic. His mother was given the opportunity to ob-
serve and practise this. She was instructed to use this in
an effort to make the decline in arousal levels prior to
sleep more gradual, and less sudden. Figure 1 summa-
rizes changes in daily seizure frequency over a 10-day
period following this intervention. Although there was
a slight drop in startle and ‘tingly’ seizures during this
time, suggesting some non-specific effects of the in-
tervention, the greatest impact was on the sleep onset
seizures as predicted. The frequency of these fell from
3.2–0.3 per day.
The second intervention targeted startle seizures and
it was predicted that the greatest drop in their fre-
quency would occur at this time. A core group of star-
tle stimuli, which had appeared on a regular basis in
the seizure diary, were identified at school, outside and
at home. These included such sounds as traffic startles
(engines revving, horns blowing), a particular boy at
school suddenly clapping his hands, doors banging at
school, the telephone ringing at home etc. The propen-
sity of these sounds to elicit a seizure interacted with
the boy’s current arousal level (i.e. if sleepy or day-
dreaming the effect was potentiated). The intervention
protocol involved the following.
(1) Repeated exposure to these sounds to facilitate
habituation.
(2) Mental rehearsal of the startle sounds in his
imagination as he entered the context associated
with given startles (3–4 were rehearsed for each
of the three contexts noted above). Whilst im-
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and Cognition, 1987; 13: 501–518.possible to keep such rehearsal up continuously,
it had been shown in the clinic that a sudden
handclap did not trigger a seizure if he had ear-
lier been told that this would occur ‘sometime’
during the session. This suggested that the ‘ex-
pectancy’ could be held in memory, perhaps in
implicit memory6, in the absence of ongoing re-
hearsal.
(3) He was encouraged to stay as alert as possi-
ble, especially when outside of the home, and
to repeat the mental rehearsal of the startles any
time he noticed himself becoming sleepy or day-
dreaming.
Figure 1 summarizes the change in daily seizure fre-
quency over a 10-day period following this interven-
tion. The greatest decline in startle seizures occurred
in this period as predicted. The mean daily frequency
fell from 1.3–0.5 per day. The specificity of action of
this intervention is supported by the fact that no impact
on the frequency of ‘tingly’ seizures was observed.
Two months later a follow-up was conducted over an-
other 10-day period. The mean daily seizure frequen-
cies, summarized in Fig. 1, suggest that gains had been
maintained over this time.
CONCLUSIONS
The study presented here advances the case for the
use of psychological interventions in the intractable
epilepsies. The multiple baseline design and the se-
quenced implementation of the interventions targeted
at different seizure ‘types’, attest to the specificity of
mechanisms of action. Sleep onset seizures were com-
pletely eliminated at follow-up and startle seizures
were significantly reduced, from an average of some-
times two per day to one every other day. In this
case, a careful assessment of contextual precipitants
and mediating mechanisms suggested arousal modi-
fication as the fundamental intervention. The specific
nature of the arousal modification and the methods
employed had to vary, however, according to the dif-
ferent processes involved in each of the two ‘high-risk’situations. Thus a general and gradual lowering of
arousal was important in counteracting the sleep onset
seizures, whereas specific cognitive arousal (mental
rehearsal of certain noises) was more relevant to coun-
teracting the processes involved in the startle seizures.
No single ‘countermeasure’ is likely to have been ef-
fective across both seizure types in this case. More-
over, this case suggests that the presence of a learning
disability need not impede the use of such self-control
procedures. The motivation and engagement of the pa-
tient’s mother, who implemented some of these proce-
dures, and coached her son in the use of others, was
perhaps the most crucial factor in determining the suc-
cess of the programme.
The theoretical case as to why psychological meth-
ods, which alter brain activity, may impact on seizure
thresholds was well made over a decade ago1. As the
empirical evidence to support this position accumu-
lates, the case for careful psychological assessment
of the processes and precipitants surrounding drug-
resistant seizure activity grows. Such assessment may
not only suggest effective psychological adjuncts to
therapy, but also ultimately contribute to our under-
standing, and lead to revisions in our models, of the
processes of epilepsy.
